Introduction
Throughout the history of gerontology, the question of how long a human can live has been debated (Jeune and Vaupel, 1995; Olshansky et al., 1990) . Recently, the number of oldest-olds and centenarians has been increasing in developed countries (Robine and Saito, 2009; UNFPA and Help Age International, 2012) . At the same time, records of the length of life for the assumed-to-be longest-lived human beings have been increasing through the years. Identifying the correct length of life for the longest lived individual is highly important because these records will become a new benchmark for the biological nature of human aging studies (Dong et al., 2016; Olshansky et al., 1990; Sachdev et al., 2012 ) and a new standard for population projections (Fries, 1980) . Misidentification of a single case could cause significant false conclusions in a wide range of scientific studies and among scholars majoring in humanities. From this perspective, the life span of the longest-lived individuals must be proved based on reliable and standardized procedures. Thus, the purposes of this paper are to propose a standardized age verification procedure based on previous studies (Jeune and Vaupel, 1999; Poulain, 2011; Poulain et al., 2006; Sachdev et al., 2012; Robine and Allard, 1999) and to apply the proposed procedure to the age verification case of Jiroemon Kimura (J.K.) .
In 1873, false records of the long-lived individuals were reported in the book, Human Longevity: Its Facts and Fictions, by William John Thoms (Poon and Perls, 2007) . Even in the latter part of the last century, incorrect ages for oldest olds were reported in legendary longevity areas (Wilmoth and Lundstrom, 1996) . On December 28, 2012, Guinness World Records recognized J.K. as the longest-lived man in the world. However, scientists were not convinced by its record because the age verification process used by Guinness was not open to public. In the past, a case of the longest-lived man in Guinness World Records was subsequently eliminated because inaccurate records were discovered following an in-depth investigation. Shigechiyo Izumi (S.I.) was registered as the world longest living person in the Guinness book 1980 (McWhirter, 1979 . He was believed to be born in 1865 and died at the age of 120 years old in 1986. However, soon after the book was published, accuracy of his birthday was questioned. The Yomiuri Weekly Magazine published three articles questioning about his age in 1980, 1984 and 1986 . In 1987, Dr. Matuzaki, who had initiated epidemiological part of first Japanese centenarian study, investigated KOSEKI TOHON (detail will be mentioned later) and reported that the listed birthday of S.I. was incorrect (Matuzaki, 1987) . At that time, Dr. Matuzaki was trying to verify age of seven individuals over 109 years old. Because of investigations, he confirmed that the birthday of seven individuals including S.I was fault (Matuzaki, 1987) . In addition, two of the authors (Y.G. and N.H.) visited Dr. Fukuda, who performed a medical checkup of S.I. in 1970s when S.I. was believed to be around 105 years old, and heard the information that negate S.I.'s record as the longest-lived man. Dr. Fukuda said that he met a man who grew up with S.I. together, but his age was in his 90s. He also mentioned that he reported this information at conferences several times. Unfortunately, because all of these evidences were published in Japanese or orally reported, these evidences had not been recognized by Guinness world record until recently. Guinness world record officially discarded the record of S.I. in 2011 (Glenday, 2010) . Currently this fault is speculated to be caused by necronym of 15-year older sibling's KOSEKI by S.I. and S.I. had passed 105 years old (Glenday, 2010) . This case strongly suggests that a detail report of age verification should be published even for the well-recognized case such as that of J.K.
To date, accurate evidence for chronological age cannot be obtained using biological markers. Therefore, the age verification process must rely on document-and testimony-based evidence. Previous studies of age verification based on documentations have been reported. Overall, there are two approaches to verify age. The first one is to use existing documents to construct the life history of a target individual and to consult with individual and family members to confirm birth and death time frames (Poulain, 2010) . Poulain (2010) argues that the highest credibility is guaranteed by a well-documented life history, including documents providing birth and death dates, as well as documentations of the individual's existence and residence over his or her life course. He also mentions that it is important to confirm consistency between individual record and family records. The record of getting married too young or having new children too old and misdescription of the date of birth in the official document could be indications of a faulty age. To conclude, in order to confirm the plausibility of the age of the target individual, there must be a careful gathering of all existing official documents to construct a pedigree tree. We named this document-based approach to verify age as "face validity" process of age verification.
The second approach is to ascertain that the target individual is the same individual documented in the records. This process is essential because we are not sure whether the target person is the same individual as the one identified by the face validity process. Switching records of individual can occur intentionally or unintentionally (Poulain, 2011; Saito et al., 2012; Wilmoth and Lundstrom, 1996) . Taking over an early dead older sibling's registry such as S.I., avoiding military service, taking advantage of early retirement, evading political persecution, disasters such as an earth quake or a tsunami, military service participation in foreign countries, and immigration can be a cause of switching record of individuals (Wilmoth and Lundstrom, 1996) . To confirm that no record switching occurred as regard to the target person, there must be proofs of coherency among the official documents, the life history of the target individual, and actual historical events. Successful matching of these three components can only corroborate evidence of the age of the target individual.
Life histories/memories told by a target individual, testimonies of neighbors and kin, and/or other intimates, are important sources for this process. If the years or ages in those stories and objective historical records match, we can affirm that the individual in the official records is identical to the individual who existed in those moments. We named this process as "concurrent validity" process of age verification. Concurrent validity is essential to biological science studies that aim to extract longevity factors from extremely long-lived individuals (Gierman et al., 2014; Sebastiani et al., 2012) . We propose that the parallel running of facial and concurrent validity processes provide strong evidence to verify age. Available documents for age verification differ across countries and cultures. Previous age verification reports for the longest-lived man used birth registration, census records, confirmation of baptism, and other official documents such as free monthly membership to taxi services. Because we do not have birth certificate in Japan, we have to rely on the Family Register called KOSEKI TOHON (KOSEKI), JYOSEKI TOHON (JYOSEKI) and the resident registry called JUMIN HYO in order to validate the age of a person (Saito et al., 2012) . KOSEKI includes the information to verify person's identity within a family relationship. The local government issues JUMIN HYO for their residence, which in turn link to the KOSEKI. As far as centenarians are concerned, any record since 1970 is considered to be reliable (Wilmoth and Lundstrom, 1996) . In J.K.'s case, we believe that official documents (KOSEKI and JUMIN HYO) provide more than enough evidence for age verification. However, even under such a reliable system, a multiple misidentifications of centenarian were discovered in 2010 (Saito et al., 2012) . These centenarians were still registered in the JUMIN HYO even though they passed away before. This occurred because family members intentionally neglected to submit the death certificate of centenarians so that they can collect pension money from the government. The local government finally revealed these cases by conducting faceto-face interviews with registered centenarians. The concurrent validity process proposed in this paper is stricter than simply confirming a person's existence as the local governments had performed. In the following section, we conducted age verification of J.K. based on both facial and concurrent validly.
Methods
As mentioned in the introduction, we applied two age validation frameworks. With the superficial validation framework, we merged all information listed in official and non-official documents and confirmed their plausibility. With the concurrent validation framework, we confirmed credibility of the episodes told by J.K. by cross-checking them with independent data sources. Table 1 ). KOSEKI is a civil registration system in Japan in which official data of family members, related to a given family, are recorded. JYOSEKI is the same format of document as KOSEKI. When all family members moved out from KOSEKI by reasons of marriage or death, KOSEKI is renamed JYOSEKI and placed into storage. Because of its higher reliability, KOSEKI is commonly used to validate the age of a person in Japan (Saito et al., 2012) . JYUMIN HYO is available for researchers to verify residents' current address. Because the relationships among these three documents are complex, differences and similarities as well as the role of documents are described in Appendix 1. More detailed information about these documents is described by Saito (2010) .
Although access to both JYOSEKI and KOSEKI is highly restricted, unless one is a family member, we obtained JYOSEKI for J.K.'s blood family (J.K.'s biological father was a key persons) and KOSEKI for family he married into (J.K.'s father-in-law was a key person and his name was adopted by J.K. later on) with the permission of family members. From the blood family of JOSEKI, we successfully collected birth and death dates of J.K.'s birth parents and the dates of birth of his siblings, including that for J.K. himself. In addition, if his siblings died without being married, the dates of death are described. If they married into other families or established a new family, according to marriage, these events accord with establishing new KOSEKI. When we could not collect the date of death from KOSEKI, we obtained information from J.K.'s family members as a non-official record.
Elementary school document
The second category of official documents consists of educational records. A school history book entitled HIUO Vol (6) (Kami Ukawa elementally school scholarship association and Kami Ukawa elementally school, 1975) (see number 5 in Table 1 ) was published in 1975 for the 100-year foundation anniversary of Kami-Ukawa elementary school. J.K., his siblings, and his children all graduated from this school, which was located nearby his house. The names of all graduates of the school between 1904 and 1973 were listed in this book. We also obtained a copy of the original handwritten document of the list of elementary school graduates, and we found that J.K. was listed as the 59th graduate of Kami-Ukawa higher elementary school in 1911 (see number 4 in Table 1 and Fig. 1 ).
Employment record
The third category of official documents is the employment records. Since J.K. worked at the local post office and related organizations most of his life, his employment record was kept by the Japan Post Co., Ltd. (see number 6 in Table 1 ). Today, Japan Post Co., Ltd. is a private company, which in 2001 took over all services from Japan's Ministry of Posts and Telecommunications. J.K.'s employment records are archived even after corporatization. All records of military service are also described in this document.
Non-official documents and records
For conducting a concurrent validity check, we collected life episodes of J.K. from different sources. First is a self-published short autobiographical booklet, in which J.K. describes his memories. It was published when he was 105 years old by a local printing company (Kimura, 2002 ) (see number 7 in Table 1 ). Second is the newspaper interview which is published on December 29, 2009 ("Memory with Mr. Yoshiho Kuraoka who was killed by security police before World War II"), when he was 112 years old (see number 8 in Table 1 ). He recounted memories of one of his dearest friends who was arrested as a political criminal and died in custody. Third category consists of stories told during the interviews with the authors (see number 9 in Table 1 ). J.K. participated in our survey project about studying semi-supercentenarians all over Japan when he was 111 years old (Arai et al., 2014) . Two authors (Y.G. and N.H.) visited J.K. four times and conducted interviews with him and his family (a daughter-in-law and a granddaughter-in-law) who had been living together with him over 42 years until his death. Two authors also conducted interviews twice with his granddaughter-in-law and nephew living nearby J.K.'s house after his death. We also searched independent data to confirm the dates of occurrence of the collected episodes. All official documents were collected by Eiko Kimura (his granddaughter-in-law), and the help of the local government.
This study was approved by the Ethical Committee of the Keio University School of Medicine and Nihon University and Tokyo Metropolitan Institute of Gerontology.
Results

Confirmation of face validity
The face validity process was performed based on information collected from official and non-official documents.
Life records of J.K. and his family
We constructed the life record of J.K. and his family from official and non-official records (see Table 2 ). We were able to identify the dates of birth and death for most family members except for the date of birth of J.K.'s father-in-law (J.K. the 8th). This is because the Japanese KOSEKI system had not yet started when J.K.'s parents were born. However, we were able to find the birth and death dates for his biological family members.
First, we examined life records for J.K.'s biological parents. His father was 76 years old and mother was 64 years old when they died. According to Mizushima (1962) , life expectancy at age of 20 between 1891 and 1898 was 37.3 and 39.0 years for men and women, respectively. Second, we checked records for his siblings. Intervals of birth dates were consistent (two to three years) between siblings, except for J.K.'s youngest brother (seven years). Based on existing earliest government statistics, mean age at first marriage was 26.8 and 22.9 for men and women, respectively in 1908 (Cabinet office, 2010). Mean age of having a first child was 27.5 and 23.5 for men and women, respectively in 1920 (Ministry of Health and Welfare, 1987) . Although these statistical information represent slightly later years than J.K.'s parents' era, we can conclude the parents' ages when they had their first child (father 29 and mother 20) and 8th child (father 50 and mother 41) were common for the time.
Life records of siblings were described in Table 2 . Except for two siblings who died earlier (SaM and ShM), all of them lived over 85 years. Two brothers (HM and TM) and one sister (GM) lived over 90 years. As for J.K.'s children (six sons and two daughters), intervals of birth dates were consistent (two to four years) between children. We cannot argue that they tend to live long as J.K. did, because one son Y. Gondo et al. Experimental Gerontology 99 (2017) 7-17 passed away in his infant years and two sons past younger than 80 years old. Rests of surviving children are still alive in December 2016 when we checked.
Educational records
We were able to establish elementary school entrance and graduation dates for five of J.K.'s eight siblings, including J.K. (see Table 3 ). As for J.K., we were able to obtain a copy of the original graduation list for his class. Therefore, we cross-examined two documents, and found that the graduation dates were identical. We did find two irregularities with respect to J.K.'s educational record. He was on the graduation list three times (1907, 1909 and 1911) . Among five siblings, only J.K. has three graduation records. This is unusual for a school record under the Japanese elementary school system. However, this abnormality was explained by the history of change in the Japanese educational system (Miyazawa, 2011) . The Japanese government changed the system very rapidly while J.K. and his siblings were around elementary school age. The first governmental education system order (Gakusei) was established in 1872. At that time, elementary school was divided into a lower compulsory course (for children ages six to nine years) and an upper non-compulsory course (for children ages 10 to 13 years), for a total of eight years in elementary school. Until 1900, the length in compulsory education was flexible (three or four years). In 1900, the third Educational System Order set the lower level compulsory education for fouryears. Almost immediately after that in 1907, the fourth Educational System Order extended the length of compulsory education to six years. The six-years of the lower level of compulsory education and two-years of the upper level non-compulsory education continued until 1941. J.K.'s first graduation year was 1907, when the new system was applied. Therefore, his extra second graduation record is not unusual for individuals who were born in 1897. We could explain that he graduated from the old system (four-year) in 1907, and the new compulsory education system (additional two-years) in 1909, and he started twoyears of the non-compulsory education in 1909. Finally, he graduated in 1911.
In addition, we found that J.K. was one year younger than his other siblings at the time of graduation. While his other siblings graduated from their elementary school at an even-numbered age, he graduated at an odd-numbered age. We will discuss this issue later because we conclude that graduating one year earlier provides an important clue for his date of birth.
Employment records
The document containing J.K.'s employment records includes a variety of information from his date of birth and educational attainment to job experiences, such as his career as a post office worker (see Table 4 ). He spent most of his working life as a post office worker. The document describes his job and career transitions. According to this document, he worked at the local post office as a telegraph messenger from April 10, 1911 to February 2, 1913. During the same period, he also worked as a farmer. In 1914, one year after he resigned from the post office, he studied at the special mail and telegraph school in Kyoto for seven months.
After graduation, he started to work at the local post office again and moved to Korea in 1920 for a short time period. After he came back from Korea, he worked as a farmer. He started working again at another local post office in 1924. From that point on, he spent his career as a post office worker at the same post office until his retirement in 1962. In addition to these job experiences, he was conscripted as a communication soldier for the Army. He served three times in total in 1918, 1919 and 1921 . These records will be referred to and cross-checked with his life episodes in the concurrent validity section. Although most of the dates, which are unrelated to his job transitions, were consistent with other documents, his employment record mentioned that he changed his name to J.K. on December 29, 1920, very close to when, by his own testimony, he married. All the important events and dates Table 3 Elementary school records of J.K. and his siblings. We could not find any record for the date of school entrance; therefore, the dates described here are expected entrance dates from their graduation years and the standard entrance age. Table 1 ).
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extracted from official and non-official documents are summarized in Table 5 and will be discussed later.
Inconsistency among official records
We found two inconsistencies among official records. The first one is the date of birth (see event number 1 in Table 5 ), and the second one is the date of marriage and succession of the family (see event number 10 and 11 in Table 5 ).
For the first point, his date of birth was described as April 19, 1897 in the governmental records (KOSEKI, JYOSEKI and JUMIN HYO); while in fact, it was listed as March 19, 1897 in the official document of the elementary school list of graduates. J.K. himself spoke of this earlier registered date of birth, and it was mentioned in the Bloomberg news as well (Matsuyama and Langeland, 2013) . According to J.K.'s nephew, J.K. attributed this inconsistency of his date of birth to a transcription error in the document when annexation of the local governments occurred in 1955.
However, this explanation is not feasible, because governmental documents use special Kanji characters to represent numbers. In the case of J.K.'s birth month, the Japanese character that indicates March (3) is "参" and the one that indicates April (4) is "四." Miscopying those apparently two different characters is hard to imagine. We assume this inconsistency came from the age difference between his second brother (HM) and J.K. (see Table 3 ). The Japanese school year starts in April, and all children who became 6 years old during the period from April 2 of the previous year to April 1 of the current year start the schooling in the same year. The date of birth of J.K.'s second brother (two years older) was on February 6, 1985. Therefore, he could formally get into the elementary school on April 1, 1901. However, J.K. was born on April 19, 1987. If he had followed the formal rule, he would have been Note. Source numbers indicate the source document numbers in Table 1 . Source numbers which are shown in non-italic indicate described records collected from official documents. Source numbers shown in italic indicate described records were collected from non-official documents.
allowed to enter elementary school on April 1, 1904. This means that he would have had to wait three years to enter the elementary school, regardless of the fact that there was only two years age difference between him and his second brother. In the early 1900s, many parents still considered their school age children as very important sources of labor force in agriculture or sources of income for the family by sending their children to work. The law was enacted to ban the employment of children younger than 12 in 1911, and it was enforced from 1916. However, there were exceptions that employers are able to hire them, and then child labor was completely banned in 1926. With such social background, we speculated that JK's biological parents wanted JK to graduate from the elementary school 2 years after his older brother's graduation and to start working. Another major inconsistency among information we gathered are the date of marriage and succession of the Kimura's name (see event number 10 and 11 in Table 5 ). J.K. married to an adopted daughter of J.K. the 8th after he returned from Korea. This event is in line with succession of the family name. We found that there were three different dates for marriage and three different dates of the succession of the name. For the date of marriage, J.K. told researchers, at the face-to-face interview they conducted as a part of their survey, that he married into the Kimura family on December 27, 1920. However, the date of marriage shown on the official employment record is December 29, 1920. In addition, the date of marriage on Family Register and Resident Register shows May 16, 1921. There are also three different dates of succession. It is on December 29, 1920 in the official employment record, on April 4, 1927 in the booklet published by himself and on April 12, 1928 in the KOSEKI and JYUMIN HYO. These two inconsistencies in the dates of marriage and the succession of family name seem to come from the common practice in Japan at the time. With regard to the date of marriage, we cannot speculate what caused the two days difference in date of marriage between J.K.'s statement and the official employment record. However, it could be that the marriage ceremony might have conducted on December 27, 1920 and the report was made to the employer on December 29, 1920. Almost half a year difference in date of marriage between J.K.'s statement and the official documents (KO-SEKI and JYUMIN HYO) probably come from the common practice at the time in Japan. People tended to delay their report on marriage to the local authorities partly because they avoided having an official record of divorce caused by childless and mismatch between a couple. The Kimura family registered their daughter's marriage on May 16, 1921 probably because they were confident that the daughter and adopted son could keep their relationship.
The date of succession of J.K. recorded in his employment document is December 29, 1920 that is the same as the date of his marriage. We assume that he began to use J.K. the 9th as a common name at his marriage, and it was recognized in local area in 1920. Therefore, his succession date was recorded in the employment record as the date when he married. We assume that there were two J.K., a J.K. 8th and a J.K. 9th were living in the same house. The date of succession of J.K. in the employment document is based on common practice and not by the civil law. This common practice is also observed as a gap in the date of succession between April 4, 1927 in the booklet published by J.K. and April 12, 1928 in the official documents (KOSEKI and JYUMIN HYO). The date April 4, 1927 is a date of death of J.K 8th. We assume that J.K. 9th become J.K. current at this day virtually, however, did not officially take over the name until April 12, 1928. This gap reflects the Japanese custom to wait for first anniversary ceremony of the death of J.K. the 8th, which indicates the mourning period is over.
Summary of the face validity confirmation process
Overall, J.K.'s life history is plausible; the order of dates and time intervals of life events follow a usual trend throughout his entire life. Most of the early life records were derived from official records, and these dates were consistent among documents, except for the date of birth and the date J.K. took over the family name. Considering the historical background of Japan at that time, both inconsistencies in the records are understandable. We were able to conclude that the life history of the man named Jiroemon Kimura had reliable records, and we verified that he lived 116 years.
Concordant validity
To confirm concurrent validity, we checked the credibility of the collected episodes by cross-examining them with official records and independent data sources. We examined seven selected episodes told by J.K. himself (see Appendix 1).
The first episode was his date of birth. As we mentioned earlier, his nephew explained that J.K. believed his actual date of birth to be one month earlier than the date on the official record. Even though the earlier date of birth was faulty and caused by his parents' best intentions, this episode indicates that J.K. believed the incorrect information for a long time. The original document of the graduation list is closed to the public, and we found a description of the earlier date of birth only in this document. Therefore, knowing the origin of this faulty date of birth means J.K. is identical to the individual with the faulty birthday.
The second and third episodes are associated with his school days. J.K. mentioned that he graduated from elementary school with the second best grade. This episode is difficult to prove, but there are two pieces of supporting evidence. One is that his nephew mentioned that J.K.'s siblings were known to be smart and they were watched cautiously in the village. Another circumstance evidence is that J.K.'s name and his siblings' names were listed on the first lines of the graduation list. J.K.'s name was listed on the first line of the graduation list in 1907 and on the second line in 1909 and 1911. We could not find a written rule in the official document for the order of the names on the elementary school graduation list. However, an achievement-based namelisting system had been common in Japanese schools in the early 20th century (Amano, 2007) .
In addition to his elementary school achievements, J.K. told of his experience studying at the special school for mail and telegraph in Kyoto for seven months in 1914. This episode is consistent with the employment record. He also mentioned that at the graduation ceremony, because he was the best student, he was selected as the representative of 70 graduates and gave the address. Although we could not find any evidence that he was the representative, we were able to confirm that he studied at the special school during the same year and period that he had mentioned by cross-cheeked with employment record (Table 4) .
The fourth episode was told in the 2009 interview with the newspaper The AKAHATA (2009), the Japanese communist party's newspaper, when J.K. was 112. J.K. graduated from the same elementary school with the historic personage Yoshiho Kuraoka (Y.K.). J.K. recounted that Y.K. was two academic years older and had been a good friend. When Y.K. worked as a teacher at a local elementary school, J.K. met and talked with him almost every night. We verified this episode by cross-checking the life history of Y.K. in a book about the history of education (Ootuki et al., 1976) in which his biography was introduced. According to this book, Y.K. worked locally as an elementary school teacher from 1916 to 1923. J.K. lived in the same community during this period. We also found Y.K.'s name in the graduation list of the elementary school. His name was listed two academic years earlier than J.K.'s. This evidence lends credence to the episodes told at the interview with J.K.
The fifth episode was about the time in 1920 when J.K. moved to Korea. This episode was written in the booklet and discussed in the interview we had with J.K. He explained that the reason for moving to Korea was to provide support for A.M., his younger brother. A.M. had been working in Seoul and became sick around that time. This episode was already introduced in the face validity section, and we were able to confirm the year this event occurred.
The sixth episode followed immediately after the previous episode.
J.K. came back from Korea to marry into the Kimura family. According to J.K., the date of the wedding was on December 27, 1920. He explained that the electric cable to the village had been established, and electric lights were set up in the house. The electric company, however, was not able to start supplying electricity to his village by the ceremony day. Therefore, the wedding ceremony was performed by candle light. Then, one week after the wedding, the electric lights started functioning. We assume that the actual wedding ceremony was held on December 27, 1920 as told by J.K. and that the registration took place later. We have no idea what caused the two days difference between the employment record and J.K.'s story, but this difference was not important enough to warrant further investigation. With regard to the reality of the episode, we found out that the hydraulic power plant located 5 km away upstream of the river that runs inside the village started supplying electricity on April 28, 1920 (personal communication with Kyotango-city) . It is reasonable that the electric company supplied electricity gradually in this area. In conclusion, his talk is highly reliable, as only those individuals who experienced the episode can talk about it.
The final episode was about J.K.'s participation in the red carpet welcome for Prince Hirohito to celebrate his return from Europe. J.K. wrote in the booklet that he participated in a ceremony in Kyoto and then moved to Hiroshima in September 1922 to serve as a communication soldier. J.K.'s employment record indicates that he served from September 1, 1921 to September 21, 1921 (see event number 12 in Table 5 ), and Prince Hirohito had officially returned to Japan on September 2, 1921. The sequence of events was correct except for the year of occurrence. J.K. seemed to misremember the year of the event and wrote instead what he recalled. Besides this mistake, he remembered and wrote in the booklet the name of the chairperson and his words at the ceremony. We conclude from J.K.'s writing, regardless of his misremembering the year, which he himself was present at the ceremony held on September 2, 1921.
Discussion
The purpose of this paper is to verify the life history of the individual named Jiroemon Kimura who died on June 12, 2013. To accomplish the goal, we proposed two parallel verification procedures (face validity and concurrent validity) and applied these methods to J.K.'s case. We collected life history data from official and non-official records. Official records consist of governmental official records (JOSEKI, KOSEKI, JYUMIN HYO), employment records, and elementary school educational records. Non-official records include J.K.'s memories, as told by him, and the testimony of family members and relatives. To conclude, we were able to prove his age at death as 116 years and 54 days.
For the face validity process, we could not find any irregular birth or death dates for J.K.'s blood family. However, we found inconsistencies in J.K.'s date of birth, marriage, and in the succession of the family name. The dissociation of dates in the latter two cases is reasonable considering the situation at that time. Family system (Ie system in Japanese), which is a patriarchal family system that the eldest male child inherits family lineage and properties, was common at the time in Japan. J.Ks' marriage and succession of the name was arranged to sustain the lineage of Kimura's family. Continuity of Ie is valued in traditional Japanese culture; therefore, the adaptation of a son to keep lineage was common practice in the late 1800s. Historical demographers reported that 18% of sons born in a study region of Japan aged 20-69 experienced adoption in the late 19th century (Kurosu and Ochiai, 1995) . This tradition had been continued until the end of World War II. This tradition is also supported by the case of J.K. himself. His wife was also adopted in 1911 when she was 7 years old. Later on he married into Kimura family and became the 9th generation of the head of the long standing Ie in the local area.
As for the date of birth, if J.K.'s earlier date of birth were correct, J.K.'s life span would have to be extended 30 days. Therefore, we carefully examined possible scenarios and concluded that J.K.'s parents intentionally registered the earlier date of birth to fill the educational year gap with his second brother, H.M. For the concurrent validity process, we crosschecked J.K.'s life event episodes (as told by J.K.) with the historical records. Swapping or replacement of individuals is the most undetectable incident in age verification. War, disaster, and immigration are the likeliest causes of these issues (Wilmoth and Lundstrom, 1996) . In J.K.'s case, he had no chance to experience replacement after he started working at the local mail office in 1924. He did not move out of town and lived a normal life until he became the longest living person of the local area. Therefore, for the concurrent validity process, we mainly focused on J.K.'s early to middle years. We hypothesized that if swapping or replacement occurred in his life, the only possible window of opportunity would have been during the period he stayed in Korea or on his way back to Japan. We carefully verified this period.
J.K. explained that the reason to move to Korea was to support his sick brother; therefore, his stay in Korea was only for a short time period (5 months). He then came back to Japan, and he married into the Kimura family who had been living in the same village. These consecutive events were confirmed by the employment record, KOSEKI and JYUMIN HYO. If swapping or replacement had happened in such a short period, relatives or neighbors would have realized it and shared this unusual story for generations. We did not hear such a story when we investigated the village. During the same period, J.K. also interacted with a historically recognized person, Yoshiho Kuraoka, and told of his experience with this man in a newspaper interview. This latter episode supports the fact that replacement or swapping could hardly have taken place during that period. Notwithstanding miscompletion of a portion of data and some inconsistencies of the records, our concurrent verification check concludes that the stories told by J.K. were reliable and trustworthy.
4.1. The final confirmed life history of Jiroemon Kimura J.K. was born on April 19, 1897 at Kami-Ukawa village, Takeno-gun in Kyoto prefecture. He was the fifth child of eight children of a farming couple of the Miyake family. His original name was Kinjiro Miyake. He graduated from higher elementary school on March 31, 1911. After graduation, he took a position as a telegram delivery person. For the remainder of his career after working as a telegram delivery person, he became involved in post office work. He studied mail and telegraph related skills at the special school in Kyoto city from May to November in 1914. Then he started to work in the local post office (Nakahama post office). On May 31, 1920, he moved to occupied Korea to take care of his sick younger brother for five months. During that period, he also worked at the Bureau of Telecommunications in Korea.
On December 27, 1920, he came back to his home village and married into the Kimura family. He was 23 years old and his wife was 18 years old. From then on, he was recognized as the successor of Jiroemon Kimura the 8th. He started to work at a small post office (Hira post office) on April 21, 1924 and remained there until his retirement. He had six sons and two daughters. The first child was born in 1922 when he was 25 years old, and the last child was born in 1943 when he was 46 years old. He officially inherited and changed his name from Kinjiro Miyake to Jiroemon Kimura after the death of his farther-in-law on April 4, 1927.
He had no major life events other than having children until he retired from the post office on June 30, 1962. The rest of his life, until his early 100s, he worked as a part-time farmer helping his son. In 1978, J.K. and his wife started living in the same house with their first son's family and first grandson's family, and they stayed there until his death. At its largest, including J.K.'s son's and grandson's family, he lived with nine family members.
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